PATENT 
3811-0123P 



Applicant : 
Appl . No . : 
Fi 



■E ^ 



IN THE U.S. PATENT AND TRADEMARK OFFICE 



Yi Yeol LYU et al. 



10/649, 823 
August 28, 2003 



Conf . : 



Group: 



UNASSIGNED 



Examiner : UNASSIGNED 



NOVEL GEMINI SURFACTANTS AND METHODS 
FOR PREPARING MESOPOROUS MATERIALS 
USING THE SAME 



LETTER 



Commissioner for Patents December 1, 2003 

P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Under the provisions of 35 U.S.C. § 119 and 37 C.F.R. 
§ 1.55(a), the applicant (s) hereby claim(s) the right of 
priority based on the following application ( s ) : 

Country Application No. Filed 

KOREA 10-2002-0051065 August 28, 2002 

KOREA 10-2002-0071571 November 18, 2002 



A certified copy of the above-noted application (s) is (are) 
attached hereto. 

If necessary, the Commissioner is hereby authorized in 
this, concurrent, and future replies, to charge payment or 
credit any overpayment to Deposit Account No. 02-2448 for any 
additional fee required under 37 C.F.R. §§ 1.16 or 1.17; 
particularly, extension of time fees. 



Respectfully .submitted, 




JTE/jmb Falls Church, VA 22040-0747 

3811-0123P (703) 205-8000 

Attachment (s ) 

(Rev. 09/30/03) 



Piled/- Avuf u-S*- Z2.Zpo3 
XnvK/aW-: Y/ Yeol flit****' 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



§ 81 Si s 
Application Number 



10-2002-0051065 



§ §j y i ^ 
Date of Application 



2002 £ 08S 28 Si 
AUG 28, 2002 



s id 

Applicant(s) 



PI 




6r£SX^*!S|A|- 

SAMSUNG ELECTRON I CS CO . , LTD . 



2003 



08 



*1 



3 



COMMISSIONE 



19 



B 1 


1 




if 











1 



( 



1020020051065 ^*}: 2003/8/21 

[5! £1^3 mm 

mmmm 2002. 08. 28 
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[sHH l] 



dfc.^ 1-10^1 a] ojn} , 1-12^ ^^ol ji ; m o. o-lO^l ^^ojcf . 



R,R 2 R,NX— (CH 2 )n — Si +0— Si 
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31 ^^M^ ^ °l-g-^r °flS5Le^ #^^1 ^l^ 1 ^ {Novel 

Gemini Surfactants and Method for Preparing Mesoporous Materials Using the Same} 

5. 1-& 2<HH *fl^€ ofl2:5L&|>i #*J<*D cfl*r X--a s]^ i^H^; 

llriiSl -IF^j— a~^]~ ■f-^r-tKadsorpt ion-desorpt ion isotherm); 

£ 3£r £ 2^1^-i M-Et\+ ^^S.^] BJH(Barrett-Joyner-Halenda) 

7)^3.7} ^-i^-y(pore size distribution curve); 

.E 4^r ^*H1 2^H nfl^S&li: tfltr TEM(Transmission Electron 

Microscopy) A r-5l; 

5^ 3^1 "121^ #^^1 rfltb X-^d 3^ ; 

£-s^; 
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ofl cfl^ 3 ^f^-- a o] tj-o. ^^^^o] 7 J oi^ ^0.5. iA]*V 

i^H^ ; ^ 



<ll> ^3.3: Tfl^*^ ^ oil- ^wl-»H ^tb 

^^S, ^.cf ^Ml^>7fl^ ^-$7)7} ^S.£r 31 (gemini 

surfactant) ^ °1# -frS.^1 (structure-directing agent)S. °l-§-*>^ 10 nm °1*>^| 

7) : §-o] fl^^o.^. afl<l^ ^lSSe^(mesoporous) ^flS^b ^^^l ^rtr 

<12> ^l'dS^l £^(Mobil)^>^ £)*H ^-S-B-S^lS. °1£:^ 

(ionic surfactants)!- °l-§-^H M41S ^(M41S fami lyH tyn ^^^1 ^3,& ofl 

(mesoporous molecular sieve) ^lS^^i d]^-^-^- ^-s] *\) 

5,057,29631 ^ ^15,102,643JL ^l ikS.^. °l2flS. °l&|tt ^>^l #lHl tfl 

tb ^^7]- ^ #4313 .2.3. ^^£]Jl 514. %^^r 7)^2] ^l^e}- 

olBM- A1P0 711 ^f- #^*r ^-©1 71^-21 3L7}7} 1.5 nm n] 
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^7l^(microporous) #^4^ ^3 H 7] : g-£\ 3.7} # ^^^-(mesopore)-^ ^^(2~ 
50 nm)S. ^ ZL -g-g-ofl &<>M *fl*r°l S|<H*^, ^1* 

71^- 371 ^.cf -g- H711- ^>1-^ ^ £ ^nfl^ 

* ifl* **>*l] -§-8-0] 7>^^>7fl s)5a^. ^Xtr M41S 5 

41 ^Rl^l oflSi&Iri 71 ^ ^-« 0 v Hfl<i (hexagonal array)^: ^1^-J1 & 

MCM-41 1-^3}- 151^ 7l^-o] la3d^ ^^^C cubic structure)^) HfllS. 

5^ MCM-48 #^°1 &*=r. ^lff^ ^ ^16,027,706^, ^16,054, Ills ^ 1998\i 
Science^, volume 279, page 548°lHfe ^^^1*1^1 ^1^#^ ^Knonionic surfactants) 
91 1-^ ■^•^^•^Kamphiphilic block copolymers)!- °l-§-^r°} ^Si&l^ M 

^1^1 5l-§- ^l^}^ 1 }. 1995^ Science^, volume 8, page 1324 ^ 1996\1 

Chemistry of Materials^, volume 8, page 1147°ll*|^- *1HM*§ ^1^%^ ^Kgemini 
surfactants)!- ^>-§-tr ii££li l-^^l ^1^7> ^as^cf. ol&ltr Tr^*?] 71^-g; 

71^-21 a.7l7> <^^-°_5.*| ^7># 71 ^ ^ (molecular sieve) ^<L5L -§- 

#4) (bio-catalysis), 4^ 7l7j]3, 1^ ^<a*fl % ^9)^ ^ISS^l -§--§- 

^ -§-§-£- °>7> 7lcfl^cf. 

^TfloH, ^diA-i^ ^^7l! f-B-tr ^fl^-g- ^Bfl^l *1HM^ 
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-g-£]fe ^^aflfe «fM^ ^^7}S\. ^1^711- ^ ^a]"^<y ^Efl^ Tjl ^ ^ ^ 
fed] «l«fl £ ^S r ul*r T^Kr ^l^^^lfe ^ 7fl HLtt >*fl 7fl 

3 #ul <^*H 7flSl ^D]q^ 741 ^} 

(critical micellar concentration)^ S 1 ^^-^ -f^rtr ?]S.^ ^ tt5}-^ , 

1^1 tfltr °«*r -S-^^^f tfl^^ f- -f^rtr Tfl^ M-eHW nfl^l *H|tfi Til 

£#^*H5L <y^£lZL Ml, ^-7>^ ^a o v i^-g-ofl nliB ^ 

°11 sa«H^1 7l^^ ?fl^»^^Ji^ a 7 l^oi ^cf. wl-^- *IMM3 

zfl^'Mfe 1995^^1 ^-g- DflSiei^i 1-^21 ^lS^l ^a-ffcEaflS. A>-g-s)ol t}-<#tr 
^Siei^i *HS§ ^ ^cfJL ^Jisl^cl-. zlsIM- ZL O] * ofl fe o^i tfl 

^^7> ^l^si^i **r^ SHrtfl oi^ afluiq^ Tfl^^aflfe n. 7}s. 

^ ^tf^^H -8-°l*r*l wl^fl, oil- ^ S -frJE^flS ^>-§-^>5!# nfl ^<>1 

*lfe #^ #e]^ ^ol 7l^^ nfl ^1 ^ ^ -i-^ -f}-A}*V ^£ol7l nfl^- 

oicf. tcfe|-A-i nflsisli 1-^sl #33 ^(s-^1 ^ ^ 71^3. 

71)^- ^t}7) 3*JMfe *IMu)i§ 7^*^*11 3 ^741 g ^£7} ^AW. 



[^ol ol = J7^ ^ 7l^^ 4^1] 

<15> ^, ^-R-S-SllSAi -f£-(siloxane mioetyH 5£^€, *W 

^lniq^ 7fl^#^^ll- ^l^*>fe ^<ls. tr4. 
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<16> 



<17> S.^^ ^*V7l ^tb ^"^^ ^>7l IS. aA]S]H *j) 

<18> [5^-tJ-Al 1] 



<19> 



R 3 R 2 R,NX— (CH 2 )n — Si - - O— Si - - O— Si — (CH 2 )n— XNR,R 2 R 



r m r 



<20> ^-71 *H]*| Ri R 2 fe ^ nflig «fl^7l o]ji > R 3 ^ e}-^ 5 ~ 



1-102] ^AloH, n-& 1-12^1 ^^ol j7_ o~10^1 ^g^olcf. 



<21> CfS. ^>7l S)-^ 2S 5^5]^. #^ ^ *>7l Sj-«H1 3S S^S] 

#*1 1:1-53. ^, -g-*ti3.Ai oflEj-^, <>HlIi]E| A> 
-g-*H aV-g-^^ 30-120 TC<M 1-100^1^ ^r-g-A]^ *||nm*i 31 ^ « *flS*]-b *g" 

<22> [sj-flj-^ 2] 



<23> 



- 


: 


r 


r 


Si- 


-O— Si- 


i i 

-O— Si 








m !. 



iBi^r 1-103 ^a] 7] o] f n fi 1-12^1 ^^o] ZL) m o. 0 _ 10 o) ^^ojcf. 
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<25> 3] 

<26> R 3 R 2 RiN 

<27> ^o\)*\ Rl gg R 2 ^ SLi^mcLsL v\]*g7] JE^r <%^7)o]3L, R 3 ^ 5 
~40^ t^7|olcf. 

<28> c^s ^ >7 | Tfl^^^ll- ^-fr^l (structure-directing 



<29> 



<30> 



(siloxane mioetyH 5E^-^ ( *>7ls] 15. S^s^ ^HH^ 31 ^ ^MiMl # 

<31> l] 



R ; ,R 2 R,NX— (CH 2 )n — Si - -O— Si --Q— Si — (CH 2 )n— XNR,R 2 R a 



r r Jm r 



<32> *\o])*\ R x ^ R 2 ir ZfZf =-^3-2-5. tifl^ ofl^7lolj7 ( R 3 ^ E^l^ 5 ~ 



a- 



1-10^ ^Alo]^, 1-12^ ^^olJl, 0-10^ ^<>14. 
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<33> 



^-71 T^^-Mxr ^>7i 234 aj-flHi 3s 5*1 3 #^1- <H1^, 6>>fls.u) 



*r-§-*M «V-§-^r£^ 30-120 °C, y>^-2i*l-7l^^ 60-90 °C 



°1M 1-100 A]^V ( H>^-^l 3-1-71 5.^ 24- 72*1 # a>-g-Al^ ;^s}t}-. olnfl sj-*}-^ 2 



3. JL^lS) 



^4 3°-S. S^lsl^ tiV-g- #«1^- 1:1-5, «>^-^s>7l^^- 



l:2~3olcf. 



<34> [sj-^l-ii 2] 



X — (CH 2 )n — Si - - 0— Si - - O— Si — (CH 2 )n— X 



r m r 



<35> 



^7) ^oflA-1 €*HjI, r£r Zj-Zf ^-^^ ^7,}, nfl^l S^r 



^4i^r 1-10^1 ^Al y) o] t n °- 1-1231 ^^ji, m £. 0-10^1 ^^r^cf. 
<36> [3}-S|-^ 3] 
R 3 R 2 RiN 



<37> 



#71 AloflAi Rl ^ R 2 ^ Zl-Zl- S.^^ O.S. pfl^7l SE^r o\)^7}o)jl t R 3 ^ 5 



-40^1 <yr^7loic}. 



<38> 



-g-^ lM*IMfe #71 *lHq^ ^1^*^^1» ^S-B-i^ll (structure-directing 



agent )£- *}-§-*H ^lS^ei^i *H^*Hr U^-i- 



<39> 



#71 nllSie^ *fl2:*Hr H <H3£r tif^-^3>7ll^ Cf^-^l #31-1- -f-^H °1 



<40> 



(A) *V7l is. a^sl^ *1HM^ 7ll#«"M^ ^r-g-^* 



#31; 
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<41> 



(B) #71 (A) ^711^ ^^-#^r £rr <g7j# ol-g-sf^ pH# S^SRr #7fl ; 



<42> 



<43> 



<44> 



(E) #7} (D)^r7floflA-l <£o^ (calcination) a] #7fl 



<45> [2}-*Hq 1] 



<46> 



R 3 R 2 R,NX— (CH 2 )n — Si 



O— Si - - O— Si — (CH 2 )n— XNR,R 2 R 3 



r Jm r 



1~10°4 ^Alo]^ ( n o. i~i22\ ^°\5L, m^r 0-10^) ^*r°li=K 



(A) ^7^1 oil *JMM*§ 7fl^#Aj^l ^-g-ofl^r ^71^ £if ^SLS. *fl2:€ 4 s & 
cf. ^7]Aj ^.g-ofl o. ^olu)^ Tjl^^^l 0.1-5.0 V\#*\i5}7}^ 0.5-3.0 ^ 

^^71, ^r^M-B# 0.5-2.0 a>^2]^>7lS.^ 0.7-1.0 f 1 

^%7\ A^QA. -*Md *1H^ 7^1^%^^1 0.1-5.0 *}&*\ 

*\7}^-Tr 0.5-3.0 ^%A, 7j-A>, o^ll- 1-oi oja}- Sfe 0.5-10 «>^"^s> 

7]S.^ 1.0-5.0 f^%7> ^S\o] 7j\Zi5)t\-. 
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<so> 4V7I (A)^-^H]>H ^^S^ 3>7] S^SJ-*] 45. SAlsl^ A>-g-^ ^o] h> 

<5i> [5l-*j-<bi 4] 

^jRSkM^-j-k M2(Y) 3 

<52> A cM^HH R 4 ^ R 5 ^ ^ ^3^5. 1-1021 ^7)01^, ^4i^r 1 

~5^| ^a]o] j7_ M 1 -^ Si iE^b Ti ^o]^, M 2 ^ Al ^o]^, j+k^ Oiicf 



€€^1 33 7>£l ^ ^o] . ^ fj^ofl^ c}]i^o.S. Af-g-5} ^$\] ^ tlS^lias 

^i^MB(tetraethylorthosilicate: TEOS)^^-. °H ^7>S]^ ^i^-^l^ °J=^ *1HM 
^ l#^r 7]^o.S. *H 1 100 S]7ll ^^>ji ( w}^*] 

*>7]5.^ 10 ifl^l 50 ^T^l* Tfl^^^ll ^-g-^ofl %7}& ^°fl «M- 

<54> (B)^^oflA^ ) Aj-71 (A)<2?HH ^-8-^ pH» 5^ <§7l# °l-g-S]-<*| 

9 vfl^l 13, y>^-^*l-7lS^ 11 tfl*l 125. 2:^^. 
<55> (O^tHHtt t1>£-§-* -g-*H 10nm 71^- ol a-^^ r-IISi&l^ 

^"fl, ^r^^-S- ^iE^r 60~150°C7> ^^M, «V-g- lA^ 144 A] 

12 a] ^1 48 Al^lo] 
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<56> (D) ^HH^, afl^ o$3\. -g-^oj a} 3^ 3* A>-g-^V 

°] 2 ^1 5 *>afl *fl^>JL 50~200°C^1^ 3 ifl*l 30 -^*> 321*1 ^o] Hj-ig-a] 

<57> (E)i2-3HH, ^-7} S^r sHH 400 ifl^l 600 °cs. 

0.5-30 Al# ^ ^e)^ %o] u>^-3]^>cf. 

<58> ^-7}fif ^ « 0 >»^ ^f-*H 10 nm°lS}£l 7)^-o] 0.3. v\]2: 

S^iGnesoporous) ^ri^ ^lS* ^ 



<59> a> 7 1 « o >^ ol^ofli M^o] S.^ o. ^eflofl « 0 V^ofl 

2)n ^S^eii *flS*Kr ^ol 7}^}^. , <5]-q#(anisole), 3.^3] 

(xylene)-!-^ y^^Tfl e^^^ ^llM^-^li^l-g- (methyl isobutyl ketone), <>H1€- 
(acetone)^ 7)1^-3] -g-*fl , «flSel-«l =S.^-^(tetrahydrofuran), = = 
(isopropyl ether)-§-£] <*)) ufl =. 3) -g-nfl t cfl ^^(ethanol ) , 

(isopropyl alcohol), ^-^:-i:(butanol )^ ^S^-fr, -g-^Hl- -§-uflofl 



<60> *JaH» -§-*H ^-g- 2Lt\. #M}*}7]] JL*} *>q-, *>7]<Jl ^a] 
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<61>^a1<^1 l : ^ 

<62> (C n H 2 n + iN(CH3)2CH 2 Si(CH3) 2 0Si(CH 3 )2CH2N(CH 3 )2C n H 2n+ iCl 2> n = 6, 8, 10, 12, 14, 

16, 18, 22) 

<63> 100 mis] oHl£^14 10.0 gS] w] ^(#5.5.^1 ^ ) Efl He}°fl ^^-^V (A)* ^ 

-g-^^- *fl23r ^ 21.4 gSj EflBefcH^^Dfl^oVnl ( n = 14, B)# <>1 -g-^H $7} 
-§-#^2] ASf B^l -i-til^ 1 : 2.055. SrS^. <£o]^\ .g-ofl o. ^-s.( re fi e x) 2: 
£ «HH 82°CS 24Al^V 7><g*>^cf. 4) (rotary evaporator)* °1-§-*}oc| 

-g-ofloi oHlsqe^^. ^t^JI Jl^ll^Efl^ x§^-.o. <go}cf. o] jasfl a^^-oH 2 ml^ 

* <>l-8-*H 50°C<Hl^i 12 ^.o> ^ 2 a] ^ -g-pfl-i- <£;^1 ^Tl^foi Ci 4 H 2 9N(CH 3 )2CH2 

Si(CH 3 ) 2 0Si(CH3)2CH 2 N(CH3)2C i 4 H 29 Cl2» *H2Sr5!ii=f . 
<64> A>^ ^ol7]- cf^. <£^cH^ °f 1 ?l(C n H2n + iN(CH3)2, n = 6, 8, 10, 

12, 16, 18, 22)1- A r -g-<5Kr ^ x)}2)*}JL±r ^°^}7]] n£] 3.7)7} 6, 8, 10, 

12, 16, 18, 225. 2^ *lHq^ Tjl^^ll- *)1 2*1-53 tf. 



<65> ^A]^ 2 : *H2:iiH2: ^2(1) 

<66> ^Al<^l loflA-1 Tfl^^l ^ A}^o] z] o] 7} U o] 

Ci 4 H29N(CH3)2CH2Si(CH3) 2 0Si(CH 3) 2 CH 2 N(CH 3 ) 2 Ci4H 29 Cl 2 0.84 g^f ^^s^Ef 1.21 g^r 
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°l*r f^f-r 158 g°\] -§-*lW^ ^-g-<^ H)^*}^. o] ^-g-^ ^ o] 
-g-*H #3*>7fl *M TEOS 12 g^r %7}is}<%^. o]ufl tiV-g- ^ 

2) 7fl^%^X| 0.4 : TEOS 1 : NaOH 0.5 : H 2 0 150 <&t±. £<H*1 pH^ 

9~13^ Ufl v^o^S s-f ^1 pH* S^Hr 4^^- A oM 
-#-&<^H 1*1 # -^°> I2ti}*V * 100 °C 24 ^.o]. aV-g-Aj^cf . o]3f 

* ^^Val o]^> ^fl-^S 7^f>\7)} 100 t^H £2:Al^t|-. *l-5- ^ 

°fl S^H 5^ alM^l ^*fl *7l ^°fl>H 550 °C3. 10*1 # ^<?> 4^ ^ 

<67> £ oflSi^i #lHi tfltr X-4i S]^ i^E^olcf. £ 1^1 ^ i 

^ ^3 ^e) ^^]H e j# M-Bl-vflcf. £ HH ^ ^e] #3^11 

nj-Hl- 2f 10% ^£^1 ^S^l ^^1 Sl^r & ±.s$ ^e] ^afl gjo] x-4i 33 ^ 
Eflxr 2*V€ ^- a o v wfl^^ S^IH. 21^ (100) £ (110), (200), (210)^1 3)Ht ^-°r 

<68> £ 2^ ^ Sol] tfl^H ^^1 3 4: ^rSofl-H ^^"i^ 

^olrf. s. 25.JfEl ^tr BEKBrunauer-Emmett -Teller) S^^r 1 840 m 2 / g ol^rf. 

^aV^^-S. 3]sfl ollSie^ ^el7> BET S^^^r *fl3E: 

°fl ^ef *H*r ^^l 1 ?]- 800-1000 m 2 /g^ 7>^,§- S^-oi^- ^ ^ft^f. £ 2 

^a^-^aj- ^--gr^^- IUPAC( International Union of Pure and Applied 
Chemistry) ^*>^ ^Efl^ Dfl^s.e^ ^^^1 7 A°]&r. 5- 
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2<HH ji^ p/ P0 7> 0.2 e*HH ^^-^o^ ^ie^ ^ 7 ># ^ji oicf. 

£ 2^1 ^ f-£r*i o_^*L E i BJH(Barrett-Joyner-Halenda) y 0 v ^5. 7]^3.7] ^-S 

£ 3olcf. £ 3^1 ^ 7)^- 3.7)7} 2.00 nm<Hl 91^ z)3.*£^(^Zt 

^o)6\}*\ #^0} 0.5 nm °l*f)-I- £.<*\ ^r}. 

5. 4^ 3}tr TEMCTransmission Electron Microscopy) ^H^f. 

^lofl^ Ji^ti)-£4- £o} *\)2iQ 7l^-ol o.^. «fl<l^ d1|sb]a -§-^<y^- li 



<?o> ^a^] 3 : £-^-# ^l^i&l^ *fl2:(2) 



<71> 



#71 1^ ^1 ^njq^ Tll^l-^l # zJo) 7 > 1491 



Ci4H29N(CH3)2CH 2 Si(CH3)2oSi(CH s^C^WCHs^Ci^gC^ 0.91 g^f ^#5|-i4B-§- 2.02 
°l*r ^Ht^r 264 g<i ^Z}^. 0} ^-§-<2!]-g- 7^ jmaV #*1 # 

-§-*H #^*}7fl *M TE0S 20 g^- ^7>^}^c)-. yV-g- t|V 

«1tt ^l^*^^ 0.12 : TE0S 1 : NaOH 0.5 : H 2 0 150$i=r. ^^^1 ^-§-£1 P H^ 9-13 
^ ^ ^^o.^. s s-ig^ P H# S^Rr 4^^" ^^1^1 #71 £^§--8- #£r°fl 



A i 1 A l^r iia>tr 4- 100 °C 24 



o n — r 



^■5\7)} 100 °C«11^ ^^^1^4. Al^ l^ofl S. 



<H $1t= ^1^%#^11- ^l7le>7l ^«fl ^7l 550 10A]7i ^-o}. ^ 
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<72> *V5g B)3S.Mr 3)n ^^-S] X\Sl 1.0 gi 100 g$] 5 35% HC1 

<73> s. 5^ DllSiei^ tfl^ x-^d s]^ ^E^t} £ 5^1^ 

^el ^H^, *fls€ ^tfls. 550°C^l^i ^ 31 ^ *f|-I- 

^l^tb i^B^, *}£-^ ^4 ^tM-^: AH-tV -g-nfl ^ 

Tfl^*^*!!* ^1^*>ZL oj^ofl 550°C^]^1 ^^eltb 34-^ i^B^lt}. 

.£ 5^1 X-# 3\?4 &q B ^ CS^Ei <2£r 3 ^H v ^ ^ 4^ 4.04 nm^ 4.09 

<74> fV^i £ 6^: HcHS ^ &| *]£.S>}- -§-nfl^#^ O.S. 31 ^ ^ *fl # A 

7^ ^ ^zj-lg-zj- ^g^-g- M-Bf^Cf. £ BET 7)^3_7}^r 

^}$X^-. ZLtflS. ±^ x\ ^ *V ^o. BET lg t£ 827 m 2cl^ji ( 7)^-3.7) 

2.13 nm^l^^.^, * ^-f BET iL^^r lg # 853 m 2 ol$jL ( 

71-^ 3.71^ 2.37 nrH&tf. JE. 7£: £ 6S.^ BJH HHi <££r 7l^H7l 

°1* iL^ ^l^^^l- ^)7l*Ml ^ *fi7itb ^-f , 7)^-3.7)7} 2.13 nm 

^ 2.37 nmS. *W 7} <£ ^ ojcf. z^HK^ J3.7l<i) ^o]^ °- 

£9] & ^Tfl-I- o^Dl^cfl, ^-71 ^ ^-f 1.91 nm ^ 1.72 nm^ ^ 

<M3*1] MH1 €^fl*l-«a -^-^-ol ZHflS. ^I2i£i^ #2J<^ ^ S^ofl ^3^5]^ -g. 
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<75> ^[Al^ 4 : fi-^r-S- cflSS.5l^ *fl2:(3) 

*>-§-*H tfl3taal>i ^*>^4. M 'M-'M ^o] 7 > 12, 14, 16 

91 *)HM^ ^^M^l* AA 0.78 g, 0.84 g, 0.90 g^ ^^fHr 158 g<Hl -g-*IM 

Si * ^Sj-M-Hf- 1.21 g^g- ^7HH ^r-§-°-3* ^S^cf. o] ^-g-^^ 7-m JUtiV 

*1<H TE0S 12 g-g- %7}i}%t±. <^^^1 pH ^ 9 

~13^ 12^1 ^-^t^l pH# 43 71^1^1 «]--§- # 

£t°1H lAj^V -E-cy. «v ^ ^ 100 °C i^-oll^ 24^1 ^> -g^ <=1^P ^^fh^g; 

o}*} ^^-^S. ^^}7\) 100 °C ^1 *\ &2iA)^ tfiSig.?.]^ ^12: 

(100) ^ (110), (200), (210)4 3la§ ^ J±<^ o]^ ^3 

^Efl^Ei ^o. 3 52 rm> 4.35 nm ^ 4.96 nm^M , M a><£4 e}^ 

*letf*H #7H>^^-# ^ ojcf. s. 9^ £ 7^ X-^d S)^ ^EflS-^-Ei 3 

°14. ^ *><fr4 ^^>17> Qo)£^ 
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^ *fl2:fl v\]^3Lz\^ 71 7\ #^#o] 3.5 nnHH 5.0 nmS. ^^S. #7>lh§; <£ 

t Sit*. °l3J£r, t^^l ^^r tH^^M f2f ^Sj-A]^ O.^*) # 
^ 71-3- a 711- ^iJ- ^ ^cfif ^nltVcf. ols^l -g- ^ofl £}Sfl ^I^tt 



<78> ^A]<m 5 : ^-^^ Tifl2:5£Sl>l 

<79> ^2:^1-71 ^sfl -g-*fl5.*i 2-¥-^3r* 1:1 ^%=tll3. 

a}^}^. (a)^ <$7] 1<>IH JS[2l& *IMM3 7fl^*^^l(n=12, 14, 16, 

18) 3 gf 6 gS] -£^-g-*1H -g-SflA]^ *fls*B34. (b)^ TE0S 6 g4 1 M HC1 ^-g- 

^ 2.2 gS] ^ ^-71 ^^-g-nfl 12.8 g-l- 4- 1 7><i^H 

tiV^><^ -g-^-g; 3000 rpmAS s] ^i^b ^s]^- ^ofl «-a>a| ?J ^ tf^H 

«VnVo] nfls^e^ 7)^0} £ ^o)] ^ sg^l «fl<l^ £-^i=Rr iLo^ -t}. £ 

10£] ^:2Rr ^r^^Ai ?l}#^*\]7} ^}*\] 2, 3, 4<>flAi<2}. £0) «. 
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[^t 1 * 1] 



[ 1] 



R,R 2 R,NX— (CH 2 )n —Si - - O— Si - - O— Si — (CH 2 )n— XNR.R.R, 



r m r 



1-103, a] ol , n-^ 1-122] ^^olZL, m^r 0-10^1 



2] 



^ ^ *l-7l 3}-^ 33. 5*13^- l:l~5 



31 -g- *}-§-^H ^Ir-g-^rS. 30-120 



ic^H 1-100AI zj tiv-g./.!^ ^-71 *i|i*j-sl ^piq^ >M*^a||* *1ls*Hr hJ-'S. 

[ s}-^"^ 2] 



X— (CH 2 )n — Si 



0— Si 



O— Si — (CH 2 )n— X 



r Jm r 



^■7) ±\o\}^ ^7fo] Jl, r *. Zj-Z}- -SE-ej^ 0.5. ^ ^7f, nfl^7l 

1-102} ^ Al7l ol^ ( n o. i~i2^ ^^oIji, m °. 0-10^ ^^olcf. 
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[3J-*H 3] 

R 3R2R1N 

#7l #<HH Rj ^ r 2 ^ zj-zf A%7\ ^l^ylojji, r 3 ^ 5 

-40^ <g*}7]o]t\- m 
3] 

#7l *fl 1%>^ *1HM^ Til %# # ^p-a-fi-H^K structure-directing agent )5. 

3*cMl &oH, l£ieji cf-g-o^ cj-^ 1# ^12:5]^ 3* s^o. 

(A) #7l *flniq*8 T^SH^s] ^-g-^^- 3L^*fl «*)■ £^-*Hr ^r^l; 

(B) #7l (A) # HL^ <g7l!- ol-g-^ p h» S^Kr ^1; 

(C) #71 (B)#7fl<*l ^^^-§-^71^ #31; 

(D) #71 (C)#3HH «g<H^l 0^4, ^ ^ 33^1 ^1; * 

(E) #7l (D)^^Hl^i £<>1*1 (calcination)^?^ ^7^1. 

5] 

4%H1 5^ol>H, #71 (A)^TflSl ^-§-°J}£- #71 ^m##^l7> 0.1 ~ 5.0 

^• < S7l7> 0.5 - 2.0 ^7l# ^-g-oflo l7ll j|. ) ^> 7l ^]niq^ 

^l^*#^l7> 0.1 ~ 5.0 ##°1 0.5 - 10 str^M ## =^-§-^^1 
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[^t 1 * 6] 

[ s}-*H=l 4] 

R^RVY^j-k M 2 (Y) 3 

^•71 ^c]]Aj R4 R5^ z]-Z}- S.^^O.S 1~10^1 ^^H^, 

1-5^ ^^-^1 o] j L) M l^r Si Ti ^^>o]jl, M 2 tz: Al ^H^, j+k^ 0J±4 HT^uf 

7] 

8] 

^1 4%H1 SU^I, ^-71 (C)#3HH, s&7) ^^aj--§-o] 60~150°C^1^ l^m 
144^1 ?_V -^oV ^5]^ 51-8- ^^AS ^ f^. 

I^T^ 9] 

^ ^ff-T* ^1~§-^H 2 ifl^l 5 50~200 < C^1H 3 vflx] 30 -^o> £ 
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l^^ty 10] 

*fl 4%H] #7] (E)#tHH ±_^o] ^-71 lEfe- ^gii ^-^7) *HH 400 tfl 

*1 600 °C 0.5-30^1^- o] =-o^^l^ ^-g- ^io s ^ ^ . 

11] 

*fl 3%H1 wj-^^l ^-Sj-^^ -g-nj), ^^-Tfl -g-nfl, ollEflSTll -g-nfl , 

l^-frff-, SE^ ^HM^ -§-^^1^1 ZL, ^ 7 ]ofl ^^^11 ^-g-on 
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